A Prospective Evaluation of Tolerability of Niraparib Dosing Based Upon Baseline Body Weight
and Platelet Count: Blinded Pooled Interim Safety Data from the PRIMA/ENGOT-OV26/GOG-3012 Study
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Figure 2. PRIMA Trial Design

Niraparib is a selective poly(ADP-ribose) polymerase (PARP) 1/2 inhibitor approved for the maintenance
treatment of adult patients with recurrent epithelial ovarian, fallopian tube, or primary peritoneal cancer who
are in complete or partial response (CR or PR) to platinum-based chemotherapy.1,2
The efficacy and safety of niraparib monotherapy maintenance treatment was evaluated in the phase 3
NOVA/ENGOT-OV16 trial: niraparib significantly improved progression-free survival (PFS) in patients with
recurrent ovarian cancer regardless of BRCA mutation (BRCAmut) or homologous recombination deficiency
(HRD) status.3
All patients in the NOVA trial began niraparib at 300 mg daily (fixed starting dose). The dose reduction rate
due to treatment-emergent adverse events (TEAEs) was 68.9%; the discontinuation rate due to TEAEs was
14.7%, including 3.3% due to thrombocytopenia. Dose reductions tended to occur early, with most patients
reaching their individualized dose within 3 months.4
A retrospective analysis of the NOVA trial showed that patients with body weight <77 kg or baseline platelet
count <150,000/μL experienced grade ≥3 thrombocytopenia at higher rates (Figure 1A) and were more likely
to be dose reduced. As a result of dose interruptions and reductions, patients with a baseline body weight
of <77 kg or a baseline platelet count <150,000/µL received an average daily dose of 207 mg in the first
2 months.
–– Importantly, efficacy was not compromised in patients who received a dose reduction (Figure 1B).4
The incidence of the commonly reported adverse events (AEs) was highest at the 300 mg dose and lower
at the 200 and 100 mg dose (Figure 1C).

High risk for progressive disease ovarian cancer stage III or IV

CR=complete response; HRD=homologous recombination deficiency; PR=partial response.
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Table 1. Key Inclusion and Exclusion Criteria in PRIMA
Female aged ≥18 years
High-grade serous or endometrioid or highgrade predominantly serous or endometrioid
ovarian cancer, fallopian tube cancer, or primary
peritoneal cancer that is stage III or IV according
to FIGO criteria

Chemotherapy criteria:
• Must have had ≥6 and ≤9 cycles of platinumbased therapy
• Must have had ≥2 postoperative cycles of
platinum-based therapy following interval
debulking surgery

PFS=progression-free survival.

PRIMA Frontline Maintenance Study
•

•
•
•

PRIMA/ENGOT-OV26/GOG-3012 is a double-blind, randomized, placebo-controlled phase 3 study evaluating
the safety and efficacy of niraparib maintenance therapy in patients with ovarian cancer following a response
to frontline platinum-based chemotherapy and considered at high risk for progressive disease.
–– PRIMA enrolled eligible patients regardless of BRCAmut status.
The PRIMA study protocol was modified to prospectively investigate a starting dose of either 300 or 200 mg
of niraparib/placebo once daily in patients based on their baseline body weight and platelet counts
(individualized starting dose).
The current analysis was intended to confirm that TEAEs will be reduced for patients starting treatment
based on the individualized starting dose compared with the fixed starting dose of 300 mg.
PRIMA is an ongoing blinded study. All data is preliminary from a data cut of August 15, 2018. Results
from niraparib and placebo cohorts are pooled in all the tables. The effect of niraparib versus placebo
cannot be ascertained until the study is unblinded. The incidence of TEAEs is subject to change in
subsequent publications.

OBJECTIVES
•

The current analysis prospectively compares the AEs in the following populations:
–– 300 mg niraparib or placebo starting pre-amendment (fixed starting dose)
–– 300 or 200 mg niraparib or placebo starting post-amendment (individualized starting dose)

METHODS

Patients must agree to undergo central tumor
HRD testing

•

PRIMA is a multicenter, double-blind, randomized, placebo-controlled phase 3 study evaluating the safety and
efficacy of niraparib maintenance therapy in patients with ovarian cancer who were responsive to frontline
platinum-based chemotherapy and are at high risk for progressive disease (Figure 2; Table 1).
Platinum responsive patients were initially randomized 2:1 to start niraparib 300 mg once daily or placebo.
The primary endpoint is PFS.
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Patient is to receive bevacizumab as maintenance treatment
Mucinous or clear cell subtypes of epithelial ovarian cancer,
carcinosarcoma, or undifferentiated ovarian cancer
Patient is pregnant, breastfeeding, or expecting to conceive
children while receiving study treatments and for 180 days
after the last dose of study treatment

Has had investigational therapy administered within 4 weeks,
or within a time interval less than at least 5 half-lives of the
investigational agent, whichever is longer, prior to the first
scheduled day of dosing in this study
Prior treatment with a known PARP inhibitor
Has had any known ≥grade 3 anemia, neutropenia, or
thrombocytopenia due to prior chemotherapy that persisted
>4 weeks
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21 (8.5)
147 (59.5)
79 (31.9)

162 (33.8)
318 (66.3)

87 (35.2)
160 (64.7)

313 (65.2)
120 (25.0)
47 (9.8)

184 (74.5)
63 (25.5)
0

•
•
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Starting Dose
300 mg daily (niraparib or placebo)

<77 kg or <150,000 platelets/µL

200 mg daily (niraparib or placebo)

Mandatory dose interruption and/or reduction was defined in the protocol for >grade 3 hematologic and
nonhematologic toxicities.
At the investigator’s discretion, dose interruption and/or reduction was implemented for any grade toxicity
considered intolerable by the patient.
For patients whose initial dose is 300 mg/day, dose reductions to 200 mg/day and subsequently to 100 mg/
day were allowed.
For patients whose initial dose is 200 mg/day, dose reduction to 100 mg/day was allowed.

Any TEAE, n (%)
Any ≥grade 3 TEAE, n (%)
Any serious AE, n (%)
TEAE leading to end of treatment,
n (%)
TEAE leading to dose reduction,
n (%)
TEAE leading to treatment
interruption, n (%)

Anemia*
Neutropenia†

Pre-Amendment,
Fixed Starting Dose
300 mg QD (pooled niraparib
and placebo arms)
N=480
460 (95.8)
253 (52.7)
113 (23.5)

Post-Amendment,
Individualized Starting Dose
300 + 200 mg QD (pooled
niraparib and placebo arms)
N=247
216 (87.4)
89 (36.0)
41 (16.6)

38 (7.9)

13 (5.3)

240 (50.0)

74 (30.0)

281 (58.5)

110 (44.5)

•

Any grade, n (%)
≥Grade 3, n (%)
Grade 4, n (%)
Any grade, n (%)
≥Grade 3, n (%)
Grade 4, n (%)
Any grade, n (%)
≥Grade 3, n (%)
Any grade, n (%)
≥Grade 3, n (%)

Post-Amendment,
Individualized Starting Dose
300 + 200 mg QD (pooled
niraparib and placebo arms)
N=247
50 (20.2)
22 (8.9)
8 (3.2)
34 (13.8)
12 (4.9)
6 (2.4)
77 (31.2)
27 (10.9)
57 (23.1)
23 (9.3)

Table 6. Rates of Any Grade and Grade ≥3 Symptomatic TEAEs in PRIMA

Any grade, n (%)

Pre-Amendment,
Fixed Starting Dose
300 mg QD (pooled niraparib
and placebo arms)
N=480
226 (47.1)

Post-Amendment,
Individualized Starting Dose
300 + 200 mg QD (pooled
niraparib and placebo arms)
N=247
86 (34.8)

≥Grade 3, n (%)

5 (1.0)

2 (1.0)

Any grade, n (%)

84 (17.5)

23 (9.3)

≥Grade 3, n (%)

4 (0.8)

0

Any grade, n (%)

144 (30.0)

57 (23.1)

≥Grade 3, n (%)

6 (1.25)

3 (1.2)

Any grade, n (%)

59 (12.3)

16 (6.5)

≥Grade 3, n (%)

18 (3.8)

1 (0.4)

Any grade, n (%)

95 (19.8)

28 (11.3)

≥Grade 3, n (%)

5 (1.0)

0

Symptomatic
TEAEs

Nausea
Vomiting
Fatigue
Hypertension*

*Hypertension events included hypertension, blood pressure increased, and blood pressure fluctuation.
TEAE=treatment-emergent adverse event.

SUMMARY
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•
•
•
•
•
•

All data is preliminary from a data cut of August 15, 2018.
PRIMA is an ongoing blinded study. Results from niraparib and placebo arms are pooled in all the tables. The
effect of niraparib versus placebo cannot be ascertained until the study is unblinded. The incidence of TEAEs
are subject to change in subsequent publications.
A retrospective analysis of the NOVA trial showed that patients with body weight <77 kg or baseline platelet count
<150,000/μL experienced grade ≥3 thrombocytopenia at higher rates and were more likely to be dose reduced.
As a result of dose interruptions and reductions, patients with a baseline body weight of <77 kg or a baseline
platelet count <150,000/µL received an average daily dose of 207 mg in the first 2 months. Efficacy was not
compromised in those patients (Figure 1B).4
The PRIMA/ENGOT-OV26/GOG-3012 protocol was modified to prospectively investigate a starting dose of
either 300 mg or 200 mg of niraparib/placebo once daily in patients based on their baseline body weight and
platelet counts (individualized starting dose).
The current analysis confirmed that TEAEs are reduced for patients starting niraparib treatment based on the
individualized dose compared with the fixed starting dose of 300 mg.
When the niraparib starting dose was individualized to 200 or 300 mg based on baseline body weight and
platelet counts, grade 3 and higher hematologic and nonhematologic toxicities all decreased as compared
with the group receiving a fixed starting dose.
Grade 4 levels of thrombocytopenia dropped to low single digits with the individualized starting dose.
TEAEs leading to treatment discontinuation remained low in both pre- and post-amendment groups.
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Hematologic and Other Toxicities
•

Grade

Pre-Amendment,
Fixed Starting Dose
300 mg QD (pooled niraparib
and placebo arms)
N=480
164 (34.2)
110 (22.9)
79 (16.5)
91 (19.0)
51 (10.6)
26 (5.4)
229 (47.7)
101 (21.0)
148 (30.8)
75 (15.6)

*Anemia events included anemia and hemoglobin decrease. †Neutropenia events included neutropenia, febrile neutropenia, and neutrophil count decrease.

229 (92.7)
6 (2.4)

TEAE=treatment-emergent adverse event.

Baseline Demographics
733 patients are currently enrolled on the study: 6 were not dosed, 480 patients were treated with the fixed
starting dose, and 247 patients were treated with the individualized starting dose. Blinded data are pooled
from niraparib and placebo arms. The preliminary data includes 727 patients who were dosed with niraparib
or placebo in the PRIMA study.

Platelet count
decreased

0
233 (94.3)
14 (5.6)

Rates of TEAEs were lower in patients who began maintenance treatment with an individualized starting dose
compared with the fixed starting dose of 300 mg (Table 4).
TEAEs >grade 3 were 36% in the individualized dosing group as compared with 52.7% in the group that
received a fixed starting dose of 300 mg.
There were fewer dose reductions and dose discontinuations in patients treated with the individualized
starting dose compared with the fixed starting dose.
TEAEs leading to treatment discontinuation remained low for groups receiving the fixed starting dose (7.9%)
and the individualized starting dose (5.3%).

Parameter

≥77 kg and ≥150,000 platelets/µL

Thrombocytopenia

Insomnia

Table 4. Summary of Adverse Events in PRIMA

RESULTS
•

41 (8.5)
265 (55.2)
174 (36.3)

449 (93.5)
14 (2.9)

Hematologic Toxicities

Summary of Safety

Table 2. PRIMA Protocol Amendment
Baseline Criteria

162 (65.6)
85 (34.4)

TEAEs for all symptomatic AEs were similarly decreased with the adoption of an individualized starting dose.

Table 5. Rates of Any Grade and Grade ≥3 Hematologic Toxicities in PRIMA

Post-Amendment,
Individualized Starting Dose
300 + 200 mg QD (pooled
niraparib and placebo arms)
N=247
63 (33, 85)
66.10 (38.6, 137.9)

330 (68.8)
150 (31.3)

1 (0.2)
454 (94.6)
25 (5.2)

•

*The demographics and summary reports are preliminary reports based on the data cut August 15, 2018. These are subject to change in the final publications.
ECOG=Eastern Cooperative Oncology Group; NACT=neoadjuvant chemotherapy.

FIGO=International Federation of Gynecology and Obstetrics; HRD=homologous recombination deficiency; PARP=poly(ADP-ribose) polymerase.

PRIMA Study Design
•

Key Exclusion Criteria

Has had investigational therapy administered within 4 weeks
or within a time interval less than at least 5 half-lives of the
investigational agent, whichever is longer, prior to the first
scheduled day of dosing in this study

Pre-Amendment,
Fixed Starting Dose
300 mg QD (pooled niraparib
and placebo arms)
N=480
62.0 (32, 88)
65.15 (37.0, 146.3)

Median age, years (min, max)
Median body weight, kg (min, max)
ECOG Performance Status score, n (%)
0
1
Stage, n (%)
III/IIIA/IIIB
IIIC
IV
Prior NACT, n (%)
No
Yes
Number of previous platinum cycles, n (%)
6
>6
Missing
Grade, n (%)
Low grade
High grade
Not assessable
Histology, n (%)
Serous
Endometrioid

Stratification factors:
· Neoadjuvant therapy: yes or no
· Tumor response: CR or PR
· HRD status: positive or negative/not determined

All Patients (month 4+)
300 mg
200 mg
100 mg

Characteristic

Endpoint assessment

Key Inclusion Criteria

PRIMA enrolled high-risk stage III/IV ovarian cancer patients regardless of BRCA status. At enrollment, many
patients had received neoadjuvant chemotherapy (NACT, 65.7%) and had a complete response to
first-line platinum-based chemotherapy (67.5%).
Patient demographics were similar in the pre- and post-amendment (Table 3).
Based on the individualized starting dose, 27% of the patients started the study at the 300 mg dose of study
drug treatment post-amendment.

Table 3. Baseline Demographics in PRIMA*
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Niraparib 300 mg daily
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CR or PR following frontline platinum-based chemotherapy

Figure 1. Incidence of Grade 3/4 Thrombocytopenia, PFS by Dose Level, and Incidence of
Any Grade TEAEs by Dose Level in NOVA/ENGOT-OV16
A

The trial has completed accrual and remains blinded for efficacy and safety.
At the time of data cut off for this analysis, all patients had received at least 1 dose of niraparib or placebo.

The rates of hematologic toxicities of all grades, including >grade 3, were lower with the introduction of an
individualized starting dose (Table 5).
–– Grade 3 and higher thrombocytopenia decreased from 22.9% to 8.9% with the introduction of an
individualized starting dose.
–– Grade 4 thrombocytopenia (platelet count ≤25,000) decreased to low single digits in the group receiving
an individualized starting dose.
Grade 3 and higher nonhematologic toxicities (nausea, vomiting, fatigue, hypertension, and insomnia)
virtually disappeared by utilization of an individualized starting dose (Table 6).
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